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(57) Abstract: It is intended to provide a transgenic nonhuman mammal model of an autoimmune disease which has an OX40L 
gene transferred thereinto and application thereof to screening of a remedy for the autoimmune disease. Constructing transgenic mice 
constantly expressing OX40L which is one of TNF faniily molecules in T cells, it is found out that these mice suffer from autoimmune 
diseases and, therefore, are usable as autoimmune disease models. The transgenic nonhuman mammal model suffering from the 
fv^ autoimmune disease can be constructed by expressing the OX40L gene under the regulation by a T cell-specific Ick promoter. The 
transgenic nonhuman mammal suffers from an autoimmune disease such as interstitial pneumonia, inllammatory bowel disease, 
^ splenomegaly, adenia or hyperimmunoglobulinemia and can be effectively employed in screening a remedy for such an autoimmune 
disease. 
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m m m 

5 i^m^m 

Rzs^<D^E.^^mmih^M(D7.^ u - > ^ (Dm m izm-t ^ o 

10 WJtS^t 

OX4 0 (CDl 3 4) TNF^^#::775U— lC«-r-&^^T. 

«i4<kT«fflflatc:— iHiic^^T -5. 0X4 0 L (ox4 0U:y> 

izmmr^. t-ap cmm(Dm:s,i^m^mcx^mm'S:i}api^m'&<D 

15 TN F 7 T 5 U -P^ >A*-COj^#{C:oliTtt, ^ < O #B ^ ;i>^ Tit $ n T :fe 

^>;<>^:^^c-rtftt!i3&^as^i$nTii§. cneo^^^TJi, 0x4 o Lit 

20 U^Ttl, T - A P CffiSf^ffl Sril i;T^$iJJg[S:»P A -S^^COT N F 

Tijiffllj@S:^5^{CSti'fb-r -5 TCR (T cell receptor) 

ti7ij:<, APc (.mmm^mm) ±x'^m-r ^i^m^^\z^^^mm^ 

25 C D 8 0 BLtKC D 8 6 (h e» , i H T ^ifflJ!IS± © C D 2 8 

{C^g-^-r -Bi^^c^J -fetl- 'J OX40L (OX4 0U^ 
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>h')» CD 7 0, 4-lBBL]5.J/RRANCEi&^tr, l^fficDM^^ 
5EH^(TNF) 7 T i 'J — ^ >/X — /{)^\ T*fflfla±c7)ls)^0 U-t y^S^ — 

T in 11^ ± {C 16 ^ -r -5 S'J ^ >/N'-Tfe^ CD40Lt). AP C ±T" l/iz 

^ (Grewal and Flavell, 1998, Annu.Rev.Immunol.,16,111) o 

Z.O L/tm^i^^«, T- AP CffiSi^ffltCiSi.iTTNF/TN F> 

10 ^^^;d, ^(D^3iA^ti h Tiisjisejfii?^^:?^ ;w7.^-r 7" I (htlv- i) 

(DT a X tck om^^n-S h h g p 3 4 i [Sj^ $ nx ^ -5 O 

X4 0L (Miura et al., 1991, Mol.Cell. Biol., 11,1313) li, BiBIS* 
^t^^ilfflflS, J^t;?l^;^iMI!a4'X^^ L (Ohshima et al., J Immunol. 1997 
Oct 15,159(8):3838-48; Kawamata et al., 1998; Murata et al.,2000, J. 
- 15- Exp. Med., 191, 365) , O kir ^ ^ -X fe^ O X 4-0 7C5fe, Stt 
-fb^ n/cTi^iliaT — — T^-S t ^tlT (Paterson et al., 1987; 

Mallet et al.. 1990). T^HflSi: A P C<!:<^Pb^OOX4 0L/OX4 0+B 
Sf^ffl;^^. *it(7)CD4*T*IHfia^;&tcA#<#^oXVi^Cl<i:^5<-r 

liE «a 75^' ^iJ!: ^ ^ n T I i ^ . 

-5-7'::7X«iaJ^<&#A e.nrc^tcAPcatgojjij^^.toco^xjt^^L, ^ 

M^S.J/ii5filCi5lj-'5Tai!a>SCx/{)^M^i>L.Tl^fc (Chen et al.. 1999, 
Immunity, 11.689; Pippig et al.. 1999, J.Immunol., 163,652; Murata 
25 et al.,2000, J. Exp. Med., 191, 365). IsliHO A P C *^ftg«75^Ji«, in O 
X40L mAbs ( ^ / i^? □ -JUiri^*: ) ^ffl T > t* 4^ T O X 4 0 
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L / OX 4 0ffiSf^ffl^i*ST^C:i:T'b6^#^n-5 ( Murata et 
al..2000, J.Exp.Med., 191. 365). O X 4 0 L 0) U -fe - T' 

^OX 4 0 ^ Xmi^fz^ O Xit, CD 4-' TmmKj^-fi^i&yvx^^^ ^ 

tfc^^>nTVi'5 (Kopf et al.. Immunity. 1999 Dec;ll(6):699-708) . 
5 T h 1 RZST h 2 Kft^(DWimz^\^^^mm^hrz<^-r^^lZ. OX4 0 
L / O X 4 0 ^:S.i^ mi^. $> ^UO^^^WT (Flynn et al.. J Exp Med. 
1998 Jul 20;188(2):297-304; Oshima et al.. 1998; Jember et al., J Exp 
Med. 2001 Feb 5;193(3):387-92) , in.WKft^'^^it^ "t^ ^^"a (Chenet 
al., 1999, Immunity, 11,689; Pippig et al., 1999, J.ImmunoL, 163.652; 
10 Murata et al.,2000, J.Exp.Med., 191. 365; Morimoto et al., 
J.Immunol. 2000 Apr 15;164(8):4097-104 ) , S.t/TiifflJ5a(^^^B# 
( Higgins et al., 1999. J. Immunol. ,162, 486; Nohara et al., 
J. Immunol. 2001 Feb 1;166(3):2108-15) {1*3 V^T. Th2\ZM-otzK 
^& *$iJjS?-r •& C i t) ^ ^ tlT -5 . 

- 15- O X 4 0 / O X 4 0 L A^m l21ST«ffl|ia(D^^i^#C0iSln 

<hi/>-5. (Gramaglia et al.;i998, J. 

Immunol., 161, 6510 2000, J. Immunol., 165,3043)« 

20 tClck 0 tlfe (Ndhlovu et al., 2001, J.ImmunoL, 167,2991). $ 

iz. OX 4 0 (D m wiL m ^ iffi if ^ t <D ^ ^ h tsi ^ n X 0 

(Pakalaetal., Nat Med. 2001 Aug;7(8):907-12). :in«, OX4 0L 

/OX 4 0 xy'A^^^E.^^mmo^pimizm^Lxi^^'^m^^fj^L 

X\^^^, mJb^^Z. OX4 0S.?^OX40L«. m^6fi}T UJi'^ — ii.m^ 

25 (EAE), mm^m(Dm^M^^>^m (G VH?pI : G VHD), 
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(Weinberg et al., 1999, J. Immunol., 162, 1818; Tittle et al., 1997, 
Blood, 89,4652; Stiiber et al.. 1998, Gastroenterology, 115, 1205; 
Nakajima et al., J.Immunol. 2001 Feb 1;166(3):2108-15), 
OX 4 0 -5 gSSJi&ttTiaJiSti, EAE 

^ii. E AE(Dm.^f)^^m-^nrco mxx. ox 4 0 l®7 >rS' 3 — ;^ 

hXS^^'pim^OX 4 0 m-^M&MhrM^f'POE a E (Weinberg et al., 
1999, J. Immunol., 162, 1818) ISlZSG V HD (Stiiber et al., 1998, 
Gastroenterology, 115, 1205) ^mmt ^ fcifVr^ < . 0k^^m0k (I 
10 BD) (D'Ey^JV^ O 7.iZ^<t^ ^mi7^(Di^m0k (Higgins et al., 1999, 
J.Immunol.,162, 486) » (Jember et al., J Exp Med. 2001 Feb 

5;193(3):387-92), y — -tr > ^'^^mW 0k (C I A) (Nakajima et al., 
J.Immunol. 2001 Feb 1;166(3):210 8-15 ) (D^ ^^^W ^ t tlX 

15 -ox 4 0 iiQs.i¥mi^^mmu'i^m^mrciyX ^ z. tf)^^^-^ ti^ o 

A P C±CDO X 4 0 L (D%^ii\tmm^<DT^mUOX 4 0 L ^' 'J 

Sr«fc 0 < t3 U < l¥ffiB-r-5¥^^l#^c.Lane e> « C D 1 1 c ^U=E — 9 — 
©t>iTOX4 0Lh^>X>?x — (OX40L-Tg) -7^7.^ 

20 f^S5!Ufc;6^\ OX 4 0 L (Z)^iix>^'PE^e*)7^-:3fcfc56. Tmuomm\z^ 
ox 4 0 L<D^mit, m'^(Df^\titTmm±xii^-^-rL'h-r<iz^mx^ 

-5t3ttTl*/i (Murata et al.,2000, J.Exp.Med., 191, 365). &Mf^i^ 
(Takasawa et al., 2001, Jpn.J. Cancer Res., 92,377) « :^ ^ tC. O X 4 
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'^^'V h ^ C t hm <bt)^\Z^ nX i5 <0 (Kopf et al.. Immunity. 1999 
Dec;ll(6):699-708) , :i tUtT Mli^^^O X 4 0 L ^ L T 

^^mmit. T - A P caBSOfflSf^fflS:® DT^fiJ^S SPA'S 

10 (7)TNF:77^'J— P<>y't — Oj^^iC-DliTOW^lC^oliT, TNF 
7 T ^ U — 1 OTab-S OX 4 0 L (OX40'J:^>H) ^> T^ffl 

T ^ -a d t * ^ U ai L |« L fe'. 

15 2|s:^HJ© ^ e^^^,Si$:^^-r ^ h'^ >X i^ain-;/ 1^ t hBi?L»)#I 

fi. O X 4 0 L it^K^^, T ilffl JiS 4# ^ W I c kyPt-^-^J1^ITcDO 
X4 0 L c D N AT^tfife^nTt^i-S^^y^;^ 5 KDNA^fflViT^h 

mm<D V ^ >X vx- t M"« ?L ib ^ td: , Pel S II* s*^ , 1*^ t4 1^ . 
20 gfl^iE^U < U >A-J!i^, X«ift^^i/oy U > Jfil i!m 1^ g S ^fe 5!^ 3^ 

fflt* -5 t 

25 f 7:tt)^2^^BJ«, O X 4 0 L jl<K^75^^#A$n. OX4 0L^T*ffl 
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oi¥L»i#» (fl^J^Jai) O X 4 0 L iie^^/^^ GenBanki&^# 
1 2 7 6 3 (DDN A^m^^^tJi^ ^ t^^'^t-r^m^^^ 1 iiWLO) 

Tiffllia#S6*) 1 c k ^-37-fiJiaT{C#A$nTVi^ d <h 

jjtms) ^, ox 4 0 L ji{K^75^^#A$n, gS^jgE^S^^^^bTli 
-5 ;i <h ^^Nrm^T -SW^Ji 1-3 © i m t^/^ 12 it O h7>Xvx — 

t h PS IL Si (lt*JS4) ^, gB^^J^S*^ TbI K 1± fli^ T d5 ^ :i 
<h I* m i -r -S IS JS 4 IB o h >7> vx--:/ i'^h hBi?LWi«l^ (it 
10 ^l^3S5) -^^ e S ^fe 3^ a 75>« , i^titettMlJ^-efe^ d <i: Sr^M^r -SlfJlc 

> A° jSe T ^ -5 d t It m i -r •& W 4 IfiifeO h 7 >X v^xzi .y ^ # 
t?^-2> C <i: ^!|#M<hT-&W^^ 4 IBf^CD h ^ > X x - t h«ffi?L 

20 d <J: ^#mi:T^I»^JS 1 ~ 9 (D liTnd>tB«fe © h ^VXv'x--/ 

*fc*^Bj(i, OX 4 0 L Sr::- K-r^^^:?'^;^^ KDN AS:, ^ 
4 0 L t h Di ?L «J tltC # A -5 d L^WWliir^ h ^ > 7s 

25 i^x^ u/ i^i^t h Pi a i^j <^ M («*^ 1 1) ox40Ljt 

^^ii)^. G e n B a n k ^gi#^U 1 2 7 6 3 © D N A SS^'J b t^J: -5 C 
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t^^wit-r ^m^m i i tea© h ^ >?x^ ^ # t hm^wj'^o) 
i^m:^m (mi^^m 12) ox4ol^zi - \<-r ^^my'^T^^ kd 

-e*i^^nTii-5 c t 4* ^ <i: r -5 If 5jc ^ 1 1 x« 1 2 mm<D >X 

5 i^x:n.y i^#t Mii?L»j4^<7)f^m:^fe (It5t^3113) O X 4 0 L jt 
^Efkbfcc: ii£#it«h-r-5S^JS 1 1~1 3 <DVi-rtl;6^B2tt© h ^ 
ii^7:i:<Tfe i 2ie:<HifT^;i<i:<£riNrmi:fS»*JSl 4|B«feOh^>;^ 

<^h^>7.>^x--/i7#^l:: h Pi ?L ift <fe ® M :^ 16) O 

X 4 0 LMinf-^ 1 c k ^ P — ^5^ — C0T0it^c:a^J^^7^O X 4 0 

v:>X(^>Si^9P{C:#A X ^ C 5 7 B L / 6 M 

- 15 - 7. izm v^m vftz.il ^^mt-r^m^m i e tem© h ^ >x>'x 

C 4* m <i: r -i> t» :^ ^ 1 8 fB«© S B^^Sg^Sf^i^mox i!? U- - > 
(W^Jg 19)^, 1 ~ 9 ©(.iTn*^Bfi«J« K ^ >X v^x 
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A. ■^'^7.0X4 0 L (Om^^^ ^-(Dm^^fit. TMfl^nm^ l c k 
y'U^ — :$' — \Z J;: ':>xmW^tl^ -7^X0X4 0 LOc DNAiiLT^ 

10 ^^tlT^i^o 

fill tC :te S O X 4 0 L (7)^3^^ 7 a — -*)r^ hpC hO i:7^i-^{C<fc D 

«OX40L-TglV«^Xi5fe<Ot>®$r, jffl^iiOX4 0 L - T g 2 
15- V-^X **CD =b<7>^, ;^^Vi,^^tiOX 4 G L -T g 3-^K7 Xm^<Dh 

^ 2 2|5:|g|^©0 X 4 0 L h^>X>'x — ^ 7. © ^i^^ Sr 

A. ^^MVj77. (□) S.U?0 X 4 0 L T g T ':7X (■) (D II* Bi *3 

20 -5 ^ iil !ia S!c . C D 4*T«fflliaigcRU^C D 8 *Tai}S^2:^n^'n^-r, 

B . ^U(D CD 4*TmSk\Zi5^^^CD 2 5X(iCD6 StD^^^^To 

ARCJ^B. l21tTiilflatC«, CD 4 4 <D^mm:k^ZJf^iZCD 6 2 LJSlX^ 
25 CD 4 5 R B(^^^Mil^«i:lO#m*^*^o;^, 

C. (CD6 2L'^'«''CD44'°*) CD 4 * T ^fflflSS t/IBtS 

8 
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(CD6 2L'"^CD44'''«*') CD4 ^TiilJJS^ PMA&D^-f :t / 
A. iriC D 3 ifii^. y ti i- n U > A ( C o n A), :t / "^-T '> > 

Sri^jta L'fc3tc;i'vi^-;P5 U 7.7^- I- T-feT^— H (PMA) tcM-r-s^^fe 

10 B. ^CD 3^w^m^^xmmL\^rzTmm<0'^^ vti^ >m^m^m^ 

C. (□) X«OX4 0L h^>7.'ya:.:=.yi7-^07s (■) 

CD 1$ a T ^ffl Jia m (KLH) U n ^fe^-f. 

D. KLH-eTiiiBH}a^$iJ^Ufe^<D-tl--f l-:^^ >jg^tg&^-r. 

- -15_ . E-.- S E A S.- 1// X « LF S^mXL fz--^ O X ffl T . - > f 4^ *5 

(O) RZ^OX 4 0 L h ^>;;^ vx- ^-T-^T. (•) (caAL, LP 
StSEA^^i^M-^C^X (□) RUOX 4 0 LT ^ >7.i^ jL-y 
OX (■) (CiSAUfc. 
20 msmit. :^mm(DOX 4 0 L h > T.i? JL-y ^ ■^'y P^iZ^if^^ 

A. m^(D roj iciitj-^jfafS'f A y i/D yj >7'r y 

r#j{iOX4 0L h^>7.>'x-u/^-7'^XtC*3Jt-5 

jfiim^feiSE'r Ay:j7'pyj>T'i'yi$''f y ?g s <£:■?- n n ^ -r , 

25 B. H^"© rOj «s&±S-T'^Xt3*3tj-^s sDNAX(idsDNA{C 

nt^i!a.miKDNAtn.i^<D\^^A^, r#j «o X 4 O L h ^ x 
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-.y/7'7'i77>(;:*3tj-^s sDNAX^id sDNA izMir ^ sfsimiKD N A 

5 I L - 5 Xti I L - 1 3 (Dl/^^l/Sr^TEHf^-S, 

bfc^m (A), 3a.t/"*^0J(DO X 4 0 L h^>7.vx->;/5'T'ir7^0M 

S t;^' ^ -5 CD4*j|fflliax(iCD8 «ffl fl& S: m SS ^St it ck 0 
10 l;<kbfcigM (B) ^^-r^KT^^. 

A. ^^±liM<D^>T-2: 2 0 OmiZ. ^M'Pit^mo^min^ 10 0 fglC, 

^KT«u > nm.o:>m)^^ 10 0 oatc-en^'ni!£;*:L>tfe<D-c^s. 

B. ^^±«M^ 4 0 0 fgtc, ¥KT«;'cJSS: 2 0 0 ^g{C^n^*tll£;k: 
U T a5 -5 . 

-15- ll7Sfi; :*:^BJ(DOX4 0 L h^>7.>'xn^;/^'7':>Xfi5l5(DCD 
4 + TifflJiaxttCD 8*TifflJ3S^i^ALfe r a g - 2^m^'i7X(:i43tt 

(A)>S.U^:*:^ig(7)OX4 OL h ^ > 7s -J jl^ y if ^ 7. ^ ^ y 

20 "^XS3l5©CD4*Tijifflflg^j^ALfcr a g-2Xa-7':7X{c:43tt^Jl* 

A. ^KEt'wflfS^M-fi 2 0 0 fgtc, Afii^itfi 1 0 0 f&ic^n^'nis:^ 

25 B. :i:m4'<D0^>t« 2 0 0 fStC, ^ it 1 0 0 fg ^ n^'nfe:*: 
b t) T- ^ -5 . 

1 0 
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2|s:feflJ{c:*5l/iT, OX40L (OX40'J:tf>H) T^ffl^Ttl^ 

- -y^ifmizmmzmm-t^fzibizit. 7. ^ m ^ (d b ^ 

Xit. (Dh(D^^mmX'^ ^i}^. ^J;Jlt^C5 7BL/6, DBA/2 

tii^i!)^mif iE>n^o ox 4 o l c dn Ax-j^^sn^i^^^i^ 

10 ^J;lt^> (C 5 7 B L/e XDBA/2) F 1 ^«5MC#ATSil ttCck 
0, h^>Xi^x-u/^-7'^7 7.^{'^li-r^c:<l:7:>iT^-&o ox 4 0 Lit 

-5 d i «S IS ;^ n F 1 T-^X^rMcDv^y^iMLScBSL, WA^tlfc 

e n B a n k 1&®#^U 1 2 7 6 3<!:LTi&^$nTVi-5. OX4 OL 
il^K^O#Atc:ffili^^:^^^:$'-i: LTfi, ^^c^^^-^^^ — ^ffl 
d <i:;i>^-C# -So ^^^^ :$'-lcfflVi-5yp^:-^-t LTJi. OX 

20 4 0 'L^imm\z^\^'z>m.nmz^'^t^mm.-^^-t^^^^-xtbn 

*^flJC7)OX4 0L 5:#A L^c: g 7=^;!/ h ^ >X 

25 f ij ffl r -5 d i T ^ ^ . 
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10 SB^^^s<h LTii^^-T'S, f^n^m^. Ai^^m^, g:ii$^^b< 
mmm\tz.ti^(Dm7h\z^^-^n^'h(Dx\tu\,^, 

15- "IIMM 1 ( O X 4 0 L >7> >^ 31 zi-y-i^--? X (Z)f^®{) 

OX40Lh^>X>'x:^';/^ (OX40L-Tg) "^''^XSr, "^-^ 

y^OX4 0'J;tf>KS3 - FT -5^^:/^:^ 5 HDN Acofti^iiAlc J: 

1 c k:/D^-^-0*iJ'(»T(C^'^7.0X4 0 L c DN A*^'^ 
20 fig^nXli/i (0 1 A). OX 4 0 L^^y^;^^ KDNASrffiAbfcF 
1 S^^P ( C 5 7 B L / 6 X D B A/ 2 ) ^ffl T 3 E5 O^JJ^^T 7. ^ 

U J; 0, 3EcooX40L-Tg ^Wf^ 7.^^<Dmumf^^ 

25 (i;6^;?i^^^3^*^*^en;:j:ViC: t fs^ to f)^ -o tc 1 B). 3 EE^OX 4 0 L 
- T g ^m^"^ 7.(0 0 ■^2E(0OX40L-Tg (OX4 OL-Tg 1 

1 2 
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RO>"OX4 0L-Tg2) •7'j7XT-«, ^mB^izHl,^!: K) (D O X 
4 0L^^^LTUfc7&^ mo 0) 1 \!^(D-^ 0 7. (OX4 0L-Tg3) 

idijiiTtt. OX 4 0 LiDmi^^mm^^M.^n^izii^^'oTi^^rc mi 

B). ^:iX'. Ztli^ 3 J^m<D h y vxH-y ^-7^7.^. C57BL 
10 hfz^rt^ ii^ib^^y a--*)-^ h ;^ h -^m^^xm^XP)^rcc CD4 

+s.z>'cD 8 ^mmiz^om^vrz. mmr mm^iBLZsu^nm^z-Di^x 

3 EE<Z)0 X 4 0 L - T g (i: C: ^S^Sr^S JiC/O^o fe. L 

ll$iliRU^U >Aii5{C*3tt'5± U >/tS*(D^«, OX4 0L-Tg 
I'^'y 7.RZSOX 4 0 L-Tg 2-7'>;^{c::feViT©^, 7^)^ 0 <D m p H)^ 

i5 - f^^.nrzoi^\zcD4-'Tmfi&itiimizmixiiyrci!)^. cd Q^Tmmxit. 

:in'S>2EE(^)OX4 0 L-T g mmiZ^l^X h^m^ tLtJ:^^-:>rz. (El 2 
A), ox 4 0 L - T g 3 <DmU$>^^^itV > /I fC 43 -5 U >/N*J^©|^ 

< t^-f^^misb ^nrzizj^€Uf}^^rzo ox4 0L-Tgi 

20 itmmm^^-DTmm^^^vxif^^^^noA^^m^fco mi^i\:.Tmm 
•^—ti-x&^cD 2 5-^cD6 9 ^mmT ^m^uit. m^m-^'^:^ 

izitMMffiiZO X 4 0 L-Tg 1 7.^^<D9»mCD 4 ^T^fflliatC^ 
\,^Xitf}-^f^K)miJaLX^^rz (112 B)o OX4 0 L-Tg 2x"^X^fflli 

<^ (^) ^ m JJ>^# e tl 75: . dtl e> d .i: e> > OX4 0L- 
25 T s-^^ 7sXit0^< (DCD 4 * TiiifflJja;^^* g ^6<J tCfett-fb $ tlT -5 <i: 
7i^" ^5 75^ o 7t . B^JJ^gf-eti, 8$ iH tC :fe -5 I gM^XtiB 2 2 0 ^BBm 
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10 



15 



20 



OX4 0L/OX4 0 5>7>T-A«tB1tT*fflJia<^^??S.Z>'i^if#tCM#U 
ii(D^B*^^^tzii) (Gramaglia et al.,1998, J. Immunol., 161, 
6510 2000, J. Immunol. ,165.3043), OX4 0L-Tglx":7;^4' 

(Dtimr mmu^wmiy ^ m^m-^ xrzsox 4 0 l xm^^y 7. 

(Murata et al.,2000, J.Exp.Med., 191, 365) <D ^ "a t it^ T:! c -^O 
OX 4 0 L - T T.m^O^m^Tm^'Vit.. CD 4 4 (D^m, 

d^liiJPU, C D 6 2 L J^2>*C D 4 5 R B bTl.i;/5:. CD 6 

2L'°"CD4 4'''«''S.Z^'CD4 5RB' °^<Diett T*ffli}SOi»J-& (%) 

m^m-^^y 7. t^^i^x. ox 4 0 L - T g 1 
c D 4 ^ rmfi^-r^^^u omuuLxi^rz^^. 0x4 ol i^m^^y ^xi-^m 

^¥ i& # w Tic T iiffl flg © jfjp > o X 4 0 L - T g 1 -7 7> -c t m b n T^g 

- T 1^ J* ^> n , - -CI © it 6<) T'j: ii SO fi ¥ Sf # 6*} /j: t> ©--^^ d <i:7&^*^ 

^ntz (BI3A). c:n^<DCli:*ie>, OX4 0L-Tg-7'^X{c:43ltS 

7> {c 43 it -5 tJ-'f h :^ < >jll^*^jil^ L'T^;fc. -^©i^m, r^-Y-^^T 

mii^:BLX^t^^Tmm(ommmm^n-^ft, ox4 0L-Tgi-7'^xx 

V^T. S5fe©::?--r (CD6 2L'"«''CD4 4"'*) CD4 
■'TmM^iy<it ( C D 6 2 L ' ''^C D 4 4 ' « '^) C D 4 T *ffl flS $r , 

PMAstx-r ^y-^-r ->>T$ij}S[Lfc. -eco^, ^^m^iz^K> . mm 

H I L - 2 , I F N r RO^' I L - 4 ^:^ai L/i. OX40L-TglV 
r>X*^(Dfe©tt, I L - 2 |^i4*fflJ|gSf, 1 F N r l^l4*fflliai^S.t>' I L 

- 4i^ttiaei!a^©-r^THM LT, m^rms^RiSi-^ -zfTms^com 

^^^T -i?;^ S5t5© =b<D<fc 0 =b;^#^J:tilJPSr^ bT43 0 (El 3 C), 
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M^'t^^l tX\ -5 IE It T Iffl © ti *P ^ 5S IS L- o :in^(D^^\Z 

<i:o, ox40L-Tg (D^mr mm<D:K^:fy^i^mt=\^miSLU$i^^m 

HM^y 3 (OX4 0Lh^>X>^x — >y ^ "^7 7. 43 1 1 ^ T «ffl JlS « <ti 
^^MT'^;?.&L>fOX4 OL-Tg 1 -^^y 7.mM0S»B.TmMizmLX . 

tit CD 3tn:<*, zi >:^7:^>'\*U >A (C o n A)> Xti-f^t/ v-^ '>>S:JlP 

Afc*c;U/i^-;p = 'J x^— h r-t^^- h (pma) tc.fc'SJi^tHJE&tcc) 

ViTDI^T^it. c:n^<D$iJ^gi[®-r^X{c:^LT, OX4 OL-Tg 1 

15- -(DTms^iiT-^±mTmm.j< 9 tiT&^T^c KViiimtt-s;^;^^:^ (n 4 

A), tfiCD 3 ta T $ij ;^ n /c T flS O ii- h ;^ >ll^fig'b, ^feiSS^ 
feTSilgf -5 C i: j&^-C^fe. IL-2, IFNr. IL-4. IL-5 

sr/ I L - 1 0 ^^n^*nM^T^Tiffljissf^i» if^Mv^7.cboox 

4 OL h ^ > 7. :ji :z. y ^ o 7. \z ii\^^T ib^U 10 mia L X ^ :i til^Tn 
20 ^nyt (la 4 B ), 

'Aiz. ox40L-Tgi -^o 7.Rum±M-^'y 7.^^(DTmmiz'D 

* 

— > (KLH) XiSimLrZo O X 4 0 L - T g 1 -7 •:7;^ © Tiifflfla 

25 ^±m'^'^ 7.^ D h^^ts.v:k^umm^ft^^^Lft (040. ox 
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^it.MOGmWHZ^^.i^mm^^<DUm<Dm^ (Ndhlovuet al..20Ol, 
J.Immunol., 167,2991) L-^T ^ (DX & 0 . OX4 0L-TgT-^ 
5 X (D T mi^i^)^^ ^m-^ O 7. (D 'h (D 0 h^^&OiZtrim ii Kft^T ^ Z. 

^LXti-So OX4 0L-T gVc>XlC:tett'5f2ltTiBJ3^<DltJ0t::o5/i 
(b\zm^^t:L^. O X 4 0. L - T g 1 ^ •^7.5:0?^^^^ "^XOT 
mm.^Z'DUX. > t*3}^-ecO^#ftg§:lt|!ebfc. T $ffl US O > t* jJ^ T O 

±^m^. V 3 3 ^^ig-r -5 Ti^jia^?£tt'fb-r ^ s e a 

(Maxwell et al., 2000, J. Immunol. ,164.107), V /3 3 ^^^T -500 4 
T Jiiffl © M ii^ « , i^^MtitliLTOX 40L-Tgl^':77>T?«;5)^ 
n.K>'>U< (EI 4 E), dtlti, TilBlilS±<^OX 4 0 L (D^'^t^. -f > k* 

||J£^J 4- (OX 4 0 L h ^ >X>'xC:-y i^--7-'^XtC*3tt^5j^ U ^ P — :^ 

OX 4 0 L h >7s~JaL=.v 7.\Z^\^^XBmf&WL<omm\%V&^ 

^m^^t:iib\z, jfiLft^feS^pyj yy ^< y^isa^Sizm^Lfe. 

20 OX40L-Tgl-7''^7>{iif^M^'^;^i:ltt!ibTI gGl«10^. 
I gE«2 2{^. I gA«2 5i^ili^^^;K^±#^^bAc*^ ^© 
— I gM, IgG2a, &J)^ I g G 2 b (Z)tiJ!JD«ii>7ii: < , ^n^'tl 
OX4 0L-Tgl-7':77.C0jfilW4'T3^» 4^> 4{&T-^o;to^;^, 
I g G 3 CD V^)\^\Z'D\^X\%. m^m.-^'^T.^^^Oy.A OL-Tg 1 

25 ■T'^XCDikmc^tSP/O^'i^l'^iiVi^ dt^J'cC^&^oTt (EISA). OX4 0 L 
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-t jzii b ct e> ^ T JiHi aa o +1- hj^j-r u^;u©±#(Cci; omm 

m±Lrc:i t^^. ox 4 OL-Tg 1 ^ o 7.(DjSa.m\zid 

l^^Xmm^ tlfz (use), i^±(Dm^^^^. OX4 OL-Tg IV'i'T. 

C i :b ;^)^ S . v 7. tt ^ ^ait-i" h > ©Jfiifi 

J\^^^^LrCo I ,L - 5 I L - 1 3 <D OX40L-Tgl 

L-2, IL-4> IL-10, I FN r U ^^(Dm(DV^ h tl ^ 

10 OX 4 0 L h ^>;^>'x— :^-v":7X t^^M-^'^XtD.i:^ e>tw 

fcOX4 0 L h^>7.>?3i — ^> ^ -7 •^7 X *5 s ik m I g A Ix^;KD± 

mMMS (OX4 p L h^>7.i^jL:=.y^^'y7.iZid\,-f^^E.fi.&^^ 

— -15 - ^mm<o^^) ' - - 

3 ^ E L^^ O ^^^mmiZOX 40L-Tg 1 7. tOX 4 

0 L - T g 2 -^^y x(Dy-x:^xmtf>'hti (mi). mniim0k(o^^t^^m 
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1 ) 
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lii 1*^ *s e» o , ^$^9^^00X4 OL-Tg i-7r>;;^tc43Vi 

T, m&^w.\ziin ^^--m.m<D^) >nm.m(DMm^> sisMtc^stj-s 

Jtelii±&©iaj^^. 'J > A a S. *i5 1^ T 'J > A- it us H m 75^* IS ii) 
^n;fc (El 6 A). C ^ b 1*^ jl ife « . ^^^^rjS^ 3'^^TOX40 
L-Tg lV^7.i:OX4 OL-Tg 2 T «^ 7> <^^;i:^Tm^ $ tl/c 
1 ). 

Efl*jES.lXU >A'^^j!>^*OX 4 0 L h ^ >X>?x — ^> -7 '^7 X H |g * 

6 A), WM. 0-mtJ^^<DOX 4 OL h^>7.>^x;i!yiJ7-y"^7.0 
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MM 6 (OX4 0 L h ^ > Xi^ 3:.:Ly ^ O 7.(D C D 4 * T mm(Di 
X\Z^^. RAG-2 -^XtC^Sit^ SB^3a3^Sc^)^#) 

OX 4 0 L - T >^(DrB^n^B^-fy^!Byk^mniZJ;:%h<OX'\tfJi 
ii ^mu-t ^ tz isb . ii^f3^^^0 7.(DS P ¥^U^^m-t^^< (D% 

1/ B Jiiffl flS ^ X J* L ;t C5 7BL/6 RAG-2 ^K^-^ 7^\Z^ g ^ 
X*5feOCD 4 *TiKBJia&afC D 8 T «fflllS<D^ A Srff o fe. RAG-2 

M::i^&l>'TSiHll3^4^ 2:^ Lfe7&^ CD 8 * T Iffl flS tC 43 T «M t> ^ $ n 
TJcdVofc 1 ). CD 4 + TiHBIISi^A0 2jSPBl^3i^e, 4 j®rB^^om«ll# 



(^7A). ^^M^'^7.S*©C D 4 ■'T^fflliai; C D 8 ^T^fflflSO 

15- - - t> ib^mmLtzm -e% r a g --2 x jc 43 t g e^iSE 

(i^^ LT^^;^j:*^-Q iin ^ o^micJ: 0 , O x 4 0 L h ^ > x oi 

-.y/7V'^7.*5l5(^CD4*T«ffllia«. RAG - 2^tt-y"^Xt3*5tt^ 

-5, 7&i;&^'5iillia^^A^n>5:RAG-2^av"::77.©CD 4 + Tijiffliafi. 
20 OX40L-Tg-7':7Xa)CD 4 T ijiffl liS t 111 ^ tC JlS U^JU<D I L - 5 

mf^ty ^ □ — ^^Uia^T^^MG P34019:^. &D^'OX40L- 
TgT':7X;!)^^RAG - 2^a-7'j7X'\c0CD 4 +TaflS^A(C J; 0 , 

listens it -50X4 0/0X4 0 L a ffl 7i^* <h $ n -5 d <h *D -p 
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(mm) 

^M(DT N F y 7 ^ ij — ^ > /N' — fel T- © ^ ^ 00 IJ-fl: fC ct D U >/-^i:^<D 
^^>7t)i^it-r ^ ^ Utitm^ nx ^ o Fas Xi1^(D*J KTS^ 
5 Fas U > K/i^'i^^E LTl^^T^cV^J^-^tCJiamT^c gS^fe^^Sd^'^^T 

^ (Watanabe-Fukunaga et al.,1992, Nature, 356,314;Takahashi et al., 
1994, Cell, 76,969). ^fc. C D 3 0 'J ;^ > H S e.^feSI**!^^ ^ tF" 
l5;l5t"'5i!l$jO^'^^<t%A e>nTVi^. BAFFXliCD40'J;y 
> H <7)^jSigJ0«^n^*n, M S 75: a e ^ ^ ^ i*^ 3fe <Z> % ^ -C) ^ 

10 (Mackaw et al.,1999, J. Exp. Med., 190,1697; Mehling et al., 2001, 
J.Exp.Med., 194,615). ^^^Jfi^^J «fc D ^ $ tl^M^*^ . O X 4 0 <D 

mmn)^!^ ^^miKw ^^m^^. mRis:i^m\z iJ^jsnt ©s ^ ^ $ 

^CL^^. OX40/OX4 0 L ffiSf^ffl fCfc o T e> fcC o ^. 

^*jaOX40L (thgp34) 1 h TiMJiaaJllLj^ 
-15— "P-^ )V7.^ ^ I (HT L V —I ) <DT a x jtfe^ J; D ^ ^-5 5^" 
^^<i: UTlBl^bT^i-Sd^ (Miura et al., 1991, Mol.Cell. Biol., 11,1313). 
i0^;^nfeIEat: hTiSIBia^P — >*5 0X4 0 I. ^ ^M't i> ^ is^ ^ . 

OX 4 0 L ©^fe^&t)iamM^Oil*{w«^U/c, 2^^BJ#e>li, OX4 

20 0 L h "7 > 7. V y ^ -7 ^ :^ (DmuT mf^'BLXs ^) ynBTm^ii^m u 

^;i/TCD 6 9Rr/CD 2 5 Sr^SL, 6 0 %S:SA'5CD4+THH11S 
7&«CD6 2 L CD4 4'''«''B:tJfCD4 SRE'^^T^^dtSr.^ 

^fc, OX 4 0 L - T g v:?;^* 3feCDlB1i;TSifflJI§*^ i^^M^'^XCDJ® 
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^ :^-tii^TmmRJt^ (EAE^COto) ® JtJ^ tw J: ^ O X 4 0 / O X 4 

5 ^tz. 7.-n-m^.izmm^nrz^mTmm<D-St\,y±^mmit. 0x4 
X4 0 fc cfc -5 $ij iKt « , s E A<hL p s \z ^ ^m^KD^-^wMmm t^m 

ttCDti?^^§l #S (Maxwell et al., 2000. J. Immunol., 164,107). 

— ^^6*}7i^ g ^ a~-i-juw:^(Dmm\z^ o , ox 4 o o^mffijrjimm*^ 
mmizj:^B^7!)^^. 0x4 0/0X4 OL > ^ j!>^* BE it T iiiffl 

OX4 0Ji, O-^^iimm^k. GVHD, )l^--:f7.nMtiii£<D^^ 

15- m JiS ^ m 1" ^ t $6 ^ ^ n -T -5 - ( Weinberg- et al., 1999. 
J.Immunol., 162, 1818; Tittle et al., 1997, Blood, 89,4652; Stiiber et 
al., 1998, Gastroenterology, 115, 1205; Higgins et al., 1999, 
J.Immunol.,162, 486). iP A T , O X 4 0 / O X 4 0 L 5> ^ U > ^ 

^s^^it-s Bji§i4ox 4 om-^mmm (ox4 0L<z)T>^if-xh) 

20 iitf't'OEAE ( Weinberg et al., 1999, J. Immunol. ,162, 

1818;Ndhlovu et al., 2001, J.Immunol., 167, 2991), 

^^fltH-j^ (GVHD) (Stuber et al., 1998, Gastroenterology, 115, 

1205) ^wuL. 0k^i^m0k'e^)i^o 7sizti\^^xmn^(D:km^ (i 

BD) (Higgins et al., 1999, J.Immunol., 162, 486) ^ efe # i" -5 il <J: t!?^' 

25 m^nxi^^^o ±a2*gm*^e>, ^m^lS.^^^MB(D^^^mw^zox 4 o 

/ox 4 0 LffiSf^ffld^'^^^tia^T^itSi'J^mfc LTt/i^ Z. iiti^^X^ 
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Xm^VTzo ox 4 0 L-Tg-7'^7.:d^^RAG - 2 X^^-^ 7. ^0) C 

T^i-S. OX4 0L-TgT"^X;6ie)RAG-2 I* T X <0 C D 4 

?>B&L/fc (EI7B)oOX4 0L-Tg X *5 it Tel M M i*^ ^ 4^ 
it. k h <7) >J > A- 14 r^l « It 11$ sJ^ (LIP) (Dmi^^fi<)!NF^<h|WH^-CS§, 

15-- -T L V - 1 )- KiS 5-X P /I ( H A UX T S P ) H T L V - 1 mM 

^E'Dmi^O^m^-^. HTLV - 1 S#tC:te ViT^^i) e.n;t (Suglmoto 
et al., 1987, Lancet, 2,1220; Maruyaxna et al., 1989, Medical 
IinmuniL,18,763; Setoguchi et aL, 1991, Am. Rev.Res.Dis. 144, 1361; 
Sugimoto et aL, 1997, B:^SIl9^M^, 35.184; Sugisaki et aL,1998, 
20 Am. J. Trop. Med. Hyg, 58,721). OX4 0LCDfgatCilLTfi, 

HTLV - 1 h TmmWizm-^ ^ h(Df)^Bm.^n (Tanakaetal., 

1985,Int.J.Cancer,36,549; Miura et al., 1991, MoLCell.Biol.11,1313) , 

mj&.EBO^ j\^xmmBmmwiz^^&ofj-mm.mmi^r u >/tj*^^ 

>izmT^^<^^^^M.^nX\^^^ ( Takasawa et al., 2001, 
25 Jpn.J.Cancer Res., 92,377)o OX40L©^3g«, OX40/OX4 
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tj-^OX4 0/OX4 0 L <D^mitTl!\Z^'^nTh^^o Higgins e>fi> 
5 OX 4 0 L X 4 0 - I g GSfi'&^aK-ePl^-r -5 ch, AyT->i^^ 



I 1. - 2 -^--7 7s. I L - 2 R a V^X. IL-lO-^-x"^ 
7.. TGFj3l-'^--7':7X, TCRa-'^-V»:7X, Ga i 2 -''-'7 0 7. 

b h c D 3 £ m.&.'f-izMi^x y^y x zi.^ ^j: tb ^j:m^^m%. t 

% t 2 O 7. \ I. - 1 T ^-7 O 7C . ^ - \ 1 s c \ O 7fs.E 
-15 --e©fl&(Z)^:x;W'7r>^XlC ti- 1^ (Sadlack B. et al.. ; 

1993, Cell, 75, 253; Kuhn R. et al., 1993, Cell, 75,263; Mombaerts P et ' 
al., 1993, Cell, 75,275; Rudolph U et al., 1995, Nat. Genet. 10,143; 
Hollander GA et al.,1995Immunity, 3,27; Watanabe et al., 1998, 
J. Exp. Med. ,187,389; Sundberg JP., 1994, Gastroenterology, 107,1726; 
20 Powrie F et al., 1993. Int. Immunol. ,5, 1461) o ^ it J!i i^t ^ ^ fi? 

J; o#^$n-5. -70 7(ri^m^m.'&.i^m^(D^^\zcY^ A^imuif' 

nxvi-So OX4 0L-T ^-7 0 7\z^\^ ^^m.'^m'A(r>^^^%^\z 

25 ckoT, OX 4 0/OX 4 0 LtaSf^ffi*^^iJt;^ttJ3g|J^©5l^StCK-^LT 

pJgg14;5^*Hj e^iWCT^C 0 . ^i!i^30lS©^35if&tC*3t:^-5||^pJ filmic 
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Jkm4'©T h-2+l-'1'K;t7-r>, IL-5RU^^IL-130 
#UTl^i;t (use). OX 4 0 L -T g •7C7.S5feOCD 4 -"TSfflfla^Sr 

Si^^LfcR a g - 2 ^m^-^xfwfc, mm(D^-( h;^-r >©±#*^^. 

i6^>n^. OX40L-TgT':7X«Th-2 H^-:>->h-r*>'5;i<J:5{>^ 

10 tDTfj^-^tc. T h - lyr h - 2'^^-( hti^ >(Dmn^B^(D^±^<om 

-^Ti^'^I^^nTli-S. I L-4 h^>Xi/x — L - 1 

(Zhu et aL,1999, J. Clin. Inv. 103, 779). O I L 

15 Sit. m0kB^lZi^^^-XMl^U^)V^7riVM (TsinisvLchiet 2000, 

Eur. Respir.J., 16, 959). I L - 1 3 I L - 5 T XOI^ l^jg^Ji. 

OX 4 0 L -T g -^'y x(Dr^nm$0i<D^^\zm.mm-^Lx\^^^m'^A^ 

$>^o CD4TgT'J >/13**R a g - 2 Xf^^ ^ A^t ^ Z. iZ 

20 figtcTico, :inA^cD 4*Tmm^^<^nizi'¥:ft^nrtm^x'$>^ z. 

LT -5. 

^nxii-s, OX 4 oxa^'^x$)^vi(iox 4 0 L:Xii-^'^x(i» -r 

>b'3i^-C<D3^ViCD 4*TiSaiS;S:*S$rt>-7i^ — (Chen et 

25 al., 1999, Immunity, 11.689; Pippig et al., 1999, J. Immunol., 163,652; 
Murata et al.,2000, J.Exp.Med., 191, 365). ^fz. O X 4 0 h Xi^"^ O 
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tlfz (Murata et al., 2000, J.Exp.Med., 191, 365)o ZL tl (D — ^ Z)"^ 
, -f > t: 4^*(c43tt T - A P C^Ki^m {C O X 4 0 /OX 4 0 L tBS 

i^m7!)^^'^x-Q^^ z L7!)^t>t)^^rco *^Bj#e>«, Tms^±izox 4 

C^j^l O X 4 0 L - T g T-^ 
TiiBj!a^#^6g'^i> ^— P10 17 (Ickyp^i-iJ'-tCt hfi£S 

Perlinuttaer i^m-^-^ tlt^) \Z. T X O X 4 0 U > H ^ :3 — H t" 
§ c D N A^J^ALfe. *>;&^'5#Ait<K^Sr F 1 S^tSiP (C 5 7 B L/ 

6XDBA/2) (DM^tc-T'T i> p-r >-:xx i> -> 3 > t#?)nfe5Piiffl 
1 5— -x^m± -a- /t-. # ^> n -7 x 4" 6 ± is # a it ^ ^ w r 

*J!J<f7 P C R {C<:t 0 ^ e) T^t lia<^ 86 , -5 

"^XSrC 5 7 BL/6^igE"7«:7;?.i:ii^7S:< i:t> 1 2I1IM 1x3^62 bfe. ^tc 

Af^ d t tCi: 0 5t 18 L fc. XUi? l-P4?U-->3>i*&fflViT 

20 ;5^*^'5)#Ajte^^T*D]|}S;S{c#AL;t i C 5> iSi ^;KDS® O X 
4 0 U ;y > HMe«;5^^m$n/!:. 
(:&?3fe2 FACS:^^) 

a-'^)imi^iz0i^m&3\z^'^-r ^mm^m<of^.<fttb\z]E'^y y hsti 
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i|sf ^ iJfe # L T FACSCal ibur y a—V^ h ;^ — ^ — (Bee Ion Dickinson 
^m) X^^miytzo ^miZit. CELLquest (Becton Dicliinson ^M) ^ 
y h O :r.7 ^W.mi^rco cos, CDS, CD4, CDS. CD 2 
5. CD69. B220, IgM, CD44. CD45RB. IL-2. 
5 I L - 4 . I FN r it, Pharmingen tt?&i ibMXVrzo ±mz<k 0 ?6 

2 c), RU-^^ 4 0 iznm^UMOX 40 (IgGl) NH 

S-LC-\^^^> (Pierce Chemical Co. this) «h^-&$-&/cc ^d:^^ 

10 (Pharmingen ttM) X'W.mtV, :7 P-it-l' h h U -:^^Jc:?5Wtfc. 

OX4 0LXtiOX4 0<^^-;^/T--ry3i>ha — ;nc^UTii. 

nTVi^^iMGP 3 4B:ZJ^MOX4 0 ^n-t'tlffl T± gS«fflJI}a 2r ^ 1^ 
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